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1.0 INTRODUCTION

Bridge decks in Oregon have traditionally been constructed using a "truss-bar" reinforcement
configuration. Although these decks have generally performed satisfactorily in the past, there
is a lot of room for error in the fabrication and installation of the reinforcing bars. In order to
avoid this problem and to achieve a simpler, easier configuration for reinforcement, the
Oregon Department of Transportation decided to construct a deck with isotropic reinforcing on
the USBR Canal Bridge (Bridge No. 8345A).

The bridge deck was constructed using conventional materials (Class 4000 concrete and ASTM
A615 Grade 60 reinforcing steel) with standard placing and curing practices. The materials
were placed to provide uniform reinforcement both longitudinally and transversely along the
bottom and top of deck, thereby giving an isotropically reinforced bridge deck.

Isotropic bridge deck reinforcing is being examined as a possible cost-saving alternative.
Reduced material requirements and more constructible reinforcing placement are expected to
reduce the cost of the initial construction. Long-term savings may result from a reduction in
the severity of deck cracking and, consequently, a reduction in deck deterioration.

The objective of this project is to evaluate the isotropic reinforced bridge deck constructed on
the USBR Canal Bridge. The evaluation will consist of monitoring the construction process,
construction costs, maintenance costs, and the overall performance of the deck for a two-year
period. This report will cover the construction process and costs.



2.0 PROJECT DESCRIPTION

2.1 PROJECT LOCATION AND CLIMATE

The project is located on the Dalles - California Highway (US HWY 97) at Mile Post 273.71,
Kiamath Falls, Oregon, in Klamath County, as shown in Figure 2.1 below.

The project is in the South Central climatic region, which is characterized by cold, dry, snowy
winters and warm dry summers, The average daily temperature of the coldest month
(January) is 29.6°F (-1.3°C). The average daily temperature of the warmest month (July) is
67.7°F (19.8°C). The area receives an average annual precipitation of 13.5 inches

(34.3 cmy).

SEC. 30, T.38 S., R.SE_._.M!LM.
[ Goge Rd.})

VICINITY MAP

No scale

Figure 2.1 Project Location in Oregon



3.0 DESIGN

3.1 MATERIALS

The main construction materials for the isotropic reinforced bridge deck consists of concrete
and reinforced steel, The reinforced steel is ASTM A615 Grade 60 or A706 which is normally
specified for the typical bridge deck types found along the state highways in Oregon. There
are no "truss bars" in this isotropic reinforced deck.

3.2 PROCESS

All the reinforced steel is straight #5. It is placed on 12-inch (300 mm) centers going both
ways along the top and bottom faces of the bridge deck. The spacing is then reduced to 6-inch
(150 mm) centers in the areas adjacent to the skewed bents and in the overhang areas to offer
more support. In addition, there is a 3-foot (900 mm) wide closure poured down the center of
the bridge where the spacing of the transverse steel is reduced to 6-inches (150 mm) on both
the top and bottom faces. The top layer of the reinforced steel is epoxy coated in all areas.

The bridge deck is 8-inches (200 mm) thick, with 2%-inches (65 mm) of concrete cover
provided for the top steel and 1%-inches (30 mm) of concrete cover provided for the bottom
steel. The concrete is class 4000. The cement content was increased by the contractor to
ensure adequate strength at 7 days,

3.3 SPECIFICATIONS

The design specifications for this project were no different than the specifications which would
have been used for a traditional deck design. The isotropic reinforced design also conforms
with the current version of the LRFD specifications being developed by AASHTO.



4.0 CONSTRUCTION

4.1 CONSTRUCTION SUMMARY

Mocon Corp. removed the old deck using hydro-demolition and mechanical methods. One
longitudinal construction joint exists 1' 6" (460 mm) east of the roadway centerline. This
construction joint was necessitated by the staging required in order to maintain traffic on half
the bridge while the other half was under construction. A transverse construction joint was
formed at each bent. A minimum of three days was required between adjacent placements.
Figure 4.1 shows the staging and sequence of the concrete placement. Although there were
some problems encountered in removing the old deck, the new deck construction proceeded as
expected.

«-:,/ @ / N @é’,/’ }5 )

| @

Figure 4.1 Placement Sequence



4.2 CONSTRUCTION OUTLINE

Start of Construction: 07-16-92

End of Construction: 12-31-92 (est.)
Contractor: Mocon Corporation
ODOT Project Manager: Richard Steyskal
ODOT Inspector: Ken Paetz

Discussion Items

1.

The contractor did not complete this project by the specified completion date. There
was some delay caused by the need for the contractor to repair damage done to the
bridge during the deck removal phase. Other delays occurred which were not related
directly to the deck replacement part of this project (there was another structure
involved in this project). No delays were related to the design or construction of the
new deck.

The type and spacing of chairs to be used for the reinforcing steel was not adequately
specified. The spacing and type of chairs used had to be clarified verbally.



5.0 EVALUATION

5.1 COSTS

The bid for replacing this deck was $12.36/Square Foot (S.F.)($133.05/m%). Bridge deck
replacement costs have not been tracked as a discrete item, so comparisons to historical data
cannot be made directly. Based on historical data for the costs of materials, ODOT would
have expected the isotropic deck for this bridge to cost $11.10/S.F. ($119. 48/m?) and the
"truss- bar" deck to cost $13.30/S.F.($143.16/m?). The bid cost was about $1.00/S.F.
($10.76/m?) higher than expected, but still was $1.00/S.F. ($10. 76/m?) lower than the
historical bids for an equivalent "truss-bar" deck.

The discrepancy between the bids for this deck versus ODOT's estimate for this isotropic deck
cannot be accounted for. The bid price for the Class 4000 concrete was $245/C.Y.

($320. 43/m>) versus an ODOT estimate of $350/C.Y. ($457. 76/m). The bid price for the
reinforcing steel was $0.47/Ib. ($1.04/kg) versus an ODOT estimate of $0.45/1b. ($0.99/kg).
The bid price for the epoxy coated reinforcing steel was $0.64/Ib. ($1.41/kg) versus an ODOT
estimate of $0.65/1b. ($1.43/kg). It is useful to remember that there was other work involved
in this project (LMC overlay on another bridge).

5.2 SITE VISIT

The site was visited on November 20, 1992. This was at the close of construction, before
traffic had been switched back onto the second stage of the deck replacement. This was done
in order to get a good look at the deck before the traffic became an obstruction, and before the
weather became worse (rain and/or snow). The purpose of the site visit was to view the
finished product, and perform a baseline crack survey. The cracks will be monitored very
closely during the evaluation period.

At the time of the site visit, there were very few visible cracks. The only cracks noted were
single, very light cracks straight down the bent line. There was one crack at each bent,
centered on the bent. These cracks are typical of slabs placed continuously over simple-span
girders, and are not related to deck design. There are 3-inches (75 mm) of cover over the top
steel instead of the 2% inches (65 mm) shown in the plans.

Kevin Groom, Mike Pulzone, and Ken Paetz were members of the inspection team. As part of
the inspection the underside of the bridge was also inspected. The deck appears to have no
serious defects which would have an effect on its long-term performance.



6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

Isotropic reinforcing is easier to design, detail, fabricate, inspect, and install than the typical
reinforcing used in bridge decks on the state highways in Oregon. The project inspector
seemed very pleased with the overall concept, and thought it contributed directly to fewer
problems in the construction of the deck.

This type of deck design should result in a consistently superior product when compared with
the traditional “"truss-bar" deck. Although there is a savings at the time of installation because
of the lower initial cost, that is not the primary benefit ODOT expects to gain from this type of
reinforcing. The primary benefit expected is a longer lasting, more durable bridge deck.

6.2 RECOMMENDATIONS

This bridge deck, and other ODOT bridge decks with isotropic reinforcing should be evaluated
for several years, until a suitable performance history is developed. If cracks are detected, an
attempt should be made to determine if they are the result of service loads, shrinkage, or
construction practices.

11



APPENDIX A

PROJECT SPECIFICATIONS



Project specifications relevant to the experimental features portion of this project, Concrete
Bridge Deck With Isotropic Reinforcing, are partially discussed in the Special Provisions and
Supplemental Standard Specifications For Highway Construction as follows (1):

ECTI - STEEL REINF EMENT F

Furnish and place steel reinforcement according to Section 00530 of the
Standard Specifications supplemented and/or modified as follows.

00530.80 Measurement - Measurement of all reinforcement in the structure
listed in 00530.82 will be on the lump sum basis.

00530.82 Lump Sum Basis - The estimated quantity of reinforcement to be paid

Jor on the lump sum basis is as follows:

Quantity
{b.)
Structure Uncoated Coated
83454 64,600 66, 200

SECTION 00540 - CONCRETE BRIDGES

Furnish, place and finish concrete for bridges according to Section 00540 of the
Standard Specifications supplemented and/or modified as follows:

00540.13 Process Control - In the Table under 00540.15(c}(2) listing required
tests, change the Fineness Modules, Sand Equivalent, and Sieve Analysis testing

Jrequency from "One per 5 Shifts" to "One per Shift".

00540.52(a) General requirements and Limits - Add the following:

All exposed concrete surfaces, except for roadways and sidewalks, shall receive
a class 1 surface finish. Sandblast surfaces which have been cured with a

1 Special Provisions and Supplemental Standard Specifications For Highway
Construction 24V-72: U.S.B.R. CANAL (KLAMATH FALLS) BR. SEC. - THE
DALLES - CALIFORNIA HIGHWAY, KLAMATH COUNTY. Oregon State nghway
Diviston, Salem, OR, May 1992,

A-1



curing compound to remove the curing compound prior to receiving a Class 1
surface finish.

- 0054081 Lump Sum Basis - The estimated quantity of concrete to be paid for on
the lump sum basis is as follows:
Quantity
Structure Class {Cu. Yds.)
83454 4,000 410

A2
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CONCRETE SAMPLE & TEST DATA
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S TRGES #/ SSpvsF o d Y Dects S3YsP | L0 2Z _onrs
[ CONTRETE SUFPLIER TYPE OF SAMPLE SAMPLID 8Y (PRINF HJAME]
-y EZ@W Srra s - A | Beowmor Onesono o<
REPRESENTED BY SET NO. / DATE CAST DATE SHIPPED WITNESSED BY [SIGNATURE)
NO. OF CYLS. ; ;'—'% ﬂ?)-* ?""/"' ?;\
TEST CONCRETE CYLINDER OR BEAM IN DAYS
‘7 H / Z. ( l | [ | . | §
A { DA\'si B mwsl c 28 paYs, D 28 n.ews{ E 58 DAYS! F oAvs: G DAYs: H DAYS
1 BRAND ' TYPE LAE OR MILL ANALYSIS NO. I'sRAND TTYPE
. i o IV"EAIB U E.
e ol getand T-I1 LA Cenr* Q7ﬁ ADDITIVES: /Wrézﬁwwgg JRC-FO
MIX LAB QR 1,D.NO. I OESIGN STRENGTH TAGGREGATE SOURCE NOA CEMENT CONTENT SLUMP AIR CONTENT | MAX W/C RATIO
DESIGN: ‘/“",2-099’03 %OO O [g"/O/"‘r/ _zaglbsku vdlg_._ . '._év_()_.%i _ O KO LO gy
TOTAL FIELD MOiSTUF& comem % l UNITWT t CEMENT CONTENT I SLUMP I AIR CONTENT l FIELD W/C RATIO
FIELOTEST | 5. g I O 34
—, JESULTS — Viaan_—— 5 S YHE lenrean 'Mrmnu va | _i,&iu | 47 : %, ’ BY WT.
FE A CONCRETE MIX PROPORTIONS AS BATCHED
ITINES C% :FLYASH i 1-1/2 - 314 AGG 1 > | WATE | WATER AT JOBSITE
J oz 25[:;;' | == nx}/_.[é_‘ﬂi?bs, s | _._élg_&gm' o
A 1 T I e
PRESTRESS STEAM HOURS | MAX TEMP | REQ. REL. STR. IACT REL.STR. CYLINDER CURE Hﬂs
CONCRETE: | wrs | el [ |sro paYs |FiELD oAvS

rieLo Revanks: Gt MO0 TZ00en L. Qo(_es A«s OF Ceprdartr ibsts Raan r0der

By jHa CoMTZMeTDL T I

[ S50 . TE22S = SS %

WM.ZQ%S————-

C o en e To2dr

~Z2F

oA A

TozdP~ 72 % ——C/JMW44J" X%

LAB USE ONLY BELOW
GATE DATA SHEET RECEIVED | DATE GVLINDERS RECEIVED
LLABORATORY REPORT Gop 2 -T2 G- 22~C .
CYL NO. DATE OF BREAK AGE DAYS | STRENGTH PSi DATE REPORTED LAS REMARKS: GLURERAX LOAD AVC, DIAM. ABEA AN
A Q-25 7 4450 5. 2. K519
8 SO-2 /Y |60 i1D-5. 43
¢ | 4e:l6 28 | o070 [JD-lb-9a
o | ze-/C 22 | L3¢ i
E A L5 66l O T
F
G-
H
avest: | (, 3G ¢ | svavs | TEST TYPE R
- OISTRIBUTION O NONSTATISTICAL 3 STATISTICAL /-£ASS
{ = & Cles O OTHER {Describa) Oran
L FHWA
FROJECT MANAGER RICHARD STEYSKAL

REGION GEOLOGIST
MATERIALS « PORTLAND
MATERIALS - EUGENE
CONTRACTOR |

T T7IAARTT (QNEY

RAS 4

MOCON CORPORATION
JEFFERSON STATE READY-MIX
FRED LUCHT

D D

V cNGINEER OF MATERIALS

et . EAAWARP BRIGINAT TO MATERIALS | ARARATORY SALEM CANARY TO PROIECE MGR, PIM%ET'/?D BY ORIGINATOR



W

P — *0‘E49§AMPLE DATA AND LABORATORY TEST REPORT

B O e - T Wi

LABORATORY NO.

U%T 46 jyy &

. HIGHWAY DIVISION FOR 9?1 18
smcm&g{mgg@% CONCRETE CYLINDERS "
PROJECT CONTRAC‘[ NO: C11208 . DATA SHEET NO.
| KLAMATH COUNTY | C 76098 44
[ vav COUNTY €, A.5UB JOB %
K - P ;0
CONTAACTOR ' g

N6C08 Con .

FA PROJECT NO.

N~

BID ITEM NO.

Bs)| 23

2=/

AGY.-ORG. UNIT

HI-FO33

aTy

TEST NUMBER  |VAR LAB CHARGE

Lo Siracsseal
=,

SLAL

AGY.-ORG. UNIT

D2-§033

219 Qp 2°

734 500"

SAMPLE DATA

CONCRETE FOR USE 1N {LOCATION OR PLACEMENT)

BRIDGE NO. STRENGTH REQUIRED
SR GE B~ Shens ZE 2 E 4/ Wl S3YSH SO0 iy oavs
CONCRETE SUPPLIER TYPE OF SAMPLE SAMP BY (PRINT pAMNE}
S B SAS N T 4 firGontrot. (I recorp =
REPRESENTED BY SET NO. /6ATE CTAST DATE SHIPPED WITNESSED BY (SIENATURE}
HO.OF CYLS, eé ?—'/&"ﬁ;, ?a‘ }/;‘ql
- TEST CONCRETE CYLINDER OR B8EAM IN DAYS
| Z / 1 ] 1
A 7 DAYS { B / nAYS [ 28 DAYS D_Z__Dmn’st _Z__DAYS| Avs; G DAYS{ H DAYS
TarRAND iLAa OR MILL ANALYSH [ BRAND TTYPE
o 3 (/ﬁ
CEMENT: W‘/‘Jwg I" 7z ,-A ‘ AT é 'j ADDITIVES: afdai?i M
Mix TLABOR 1.B. NO. I DESIGN STRENGTH 'AGGREGATE SOURGE NO. : CEMENT CONTENT l SLUMP l AIR CONTENT [ MAXWIC RATIO
DESIGN: ?J m A#ZDO '/8 "/0/ ’s/ ZQ tbsftu vd' _3_...._ IN. 1 _&_._ _M—BY wT.
TTOTAL FIELD Monsruns CONTENT % 1 UNIT WT l CEMENT CONTENT I SLUMP l AIR CONTENT FlELD WIC RATIO
FIELD TEST 5. S-
RESULTS 1441200 —t 3 FA_LS' 156 Lo Lotour ! Zé_ Zibsfeu vd | é,l_ __i:_d_%l _,Q‘gﬁ-_
A~ OO0 CONCRETE MIX Pnovon'nous AS BATCHED
1T§VES ] CEMENT { FLYASH 1 1-1/2 - 3/4 AGG |.3.u- 4 AGG 5 SAND | WATER { WATER AT40B SITE
oz I_Mlbs! — ) T |u{__4_‘.é,_2éalbsl_£z__im'_/.z_gat’
M H T L] - . ]
PRESTRESS ISTEA OURS | MAX TEMP IREQ. REL,STA. ACT. REL.STR | CYLINDER CURE ,g:ts
CONCRETE: | uas | e I'sto DAYS i £IELD DAYS

FIELD REMARKS: /4/«’ ,40 DL 7700 &

Contencts" 720,

o Tl TSP =T/ %

——@meu BOE

LAB USE ONLY BELOW

DATE DATA SHEET RECEIVED

DATE CYLINDERS RECEIVED

CONTRACTOR

JEFFERSCN READY MIX

Y Y S

ENGINEE

LABORATORY REPORT P22~ P L G2 ~S 2
CYLNO. DATE OF BREAK AGE DAYS | STRENGTH PSt DATE REPORTED [AB REMARKS: IGra0E MAX LOAD AN, DA AbE hdeRs.
A F-25 7 dido  |F-2E- T
B /e & /9 o 1 10-5.93,
c 70-/¢ 28 G130 101l T
D re-/¢ 2€ boXo i
€ /ol 28 bolo ty
F
G T
H 4
AVE. STA: o9 | =onrs | TEST TYPE ! RESULT
CINONSTATISTICAL (O STATISTICAL PASS
L X pieTRIBUTION CJOTHER {Describe) _OFAIL
- FHWA ‘
b4 E%BJECTG"Q’S’C Agn RICHARD STEYSKAL
x MAgflERh:ALS - POR?IAND RAS4
¥ MATERIALS-EUGENE  MOCON CORP.
b4
X

17143571 (9.2R8)

FRED LUCHT

MATERFALS

NeTRUCTION: FOAWARD ORIGINAL TO MATERIALS LABORATORY SALEM, CANARY TO PROJECT MGR, PINK RETAINED BY ORIGINATOR



w? o

. ot tRemre 4 LS.,

0o Depasmeat ol Traniearsen SAMPLF DATA AND LABORATORY TEST REPORT LABORATORYNO. NOVI 1 § 100262
HIGHWAY DIVISION FOR
_ CONCBETE CYLINDERS 9214132
PROJECT mmn‘mm‘fm ———— T DATA SHEET NO.
ALFGRNIA HIGHWAY - o :
comnm NO:C11208 L . C 88459
'( VAY T . COUNTY E.A.SUB JOB f
| SO
CORTRACTOR e FA PROJECT NO. BID TTEM NO.
Abcos) CorP. Wit-o—1 (5S)| 23

L, MANAGER AGY.-ORG, UNIT aTyY TEST NUMBER VAR LAB CHARGE
- '3 a
EBM 7 ssael 02-6033 o1 5 /g 95

& seco ér@w& 2033 | | 239 | | 5°°

SAMPLE DATA

CONCRETE FOR USE IN {LOCATION OR PLACEMENT!} BRIDGE NO. STRENGTH REQU!HED

rRGE ) Sl B, LT 3454 | 00 28 oave

COMNCRETE SUPPLIER TYPE OF SAMPLE SAMPLEQSY lPRINT
Wm Ay | Keonmmor  DOinecono

REPRESENTED BY SET NO. 8 DATE CAST DATE SHIPPED \‘JIT‘IESSED BY iSEGNATURE]

NO. OF CYLS, -5- //" 7—%1 //"?’“952

TEST CONCRETE CYLINDER OR BEAM IN DAYS

] | | ] | | t
A 7 parsiB Z 5 oms'cﬁumslo_Z& AYSIE_ﬁDAYSEF oavs] G oAYS) H DAYS
TBRAND TLAB OR MILL ANALYSIS NO, TBRAND 'TYPE E z..
cEwE moémgl' TL LAy oy Rl | "V YHOSTRAIS O, %'Z Fo

I LAB OR 1.D. NO, IDEStGN STRENGTH | AGGREGATE SOURCE NO CEME ENT CONTENT SLUMP TAR CONTENT | MAXWIC RATIO
peSion:  ER-OFHD 21 LLOEO I/J'-—/a/-% _(&@_mma! 2~ jémi o Oxl _ &2 50
CELDTEST | FOTAL FIELD MOlSTUﬂE CONTENT % | UNIT WT tcemsnr CONTENT | SLUMP |A!ﬂ CONTENT i FIELD W/C RATIO
1EL : /
AMJ‘E&}_’LTS_,A ltuzam — -w-n-w 3 (7, FAZS'M!; é@%fwvdl_ﬁm IQ 2 %] .32, BY WT.
;f O = CONCRETE MIX PRO?OR‘I‘IONS AS BATCHEB -
FIVES Z9% | CEMENT | FLYASH | 14172 - 3/4 AGG 1otk . WATER | WATER AT JOB SITE
—————
. <Y AW _Mlb&l tos | Ibsy“ _@&im' __éé@_gal‘ __i—gal
M HOURS T MAX TEM YREQ. R I Tevu €
 PRESTRESS  |STEA | TEMP TREC. REL.STR. IACT REL. STR. TCYLINDER CUR 1
CONCRETE: | nas | o1 ! ISTO____* .. DAYS{FIELD_____DAYS

FIELD REMARKS: MM 6/\5'}!’
L cowmcv e T umel, — @3
Ot Tkt 7 o 7//"

ool  OUT 7 A-:"‘A_{?O :

LAB USE ONLY BELOW

. DATE DATA SHEET RECEIVED DATE CYLENDERS RECEIVED
LABORATORY REPORT J)=go-P2 | H-ro-92.
CYL NO. DATE OF BREAK AGEDAYS | STRENGTH PS$I DATE REPORTED LAB REMARKS: LiGEUDE MAX LoD A D nre ‘éﬁf_ﬁﬁégﬁs
WA 7 2510 Ll -ll 22 . R
o (-2 iy CGE!
C } 2 - < 25’
D 285 28
E /245 25
F
G
H
) AVE. STR: 28 DAYS_] TEST TYPE RESULT
{\ 3 DISTRIEUTION ‘ a NONSTATISTICAL O STATISTICAL Oeass
X fes “ O OTHER (Describe) OrAIlL
X gléwJZCTMANAGER RICHARD STEYSKAL ; -
X S
e, RS 4 Oy 7
MATERIALS - EUGENE . . { j,oow-\'
¥ conTRACTon MOCON CORPORATION vy
X JEFFERSON STATE READY MIX (Ansineer of MATERIALS
«F 10D T T \LoOm

e e e ey



wt

»

, Gt sarimannof Tsporaion SAMPLE DATA AND LABORATORY TEST REPORT TABGRATORYNO. JJOV 1.

HIGHWAY DLVISION FOR ‘ )

CONCR ETE CYLINDERS 17144131

PROJECT us‘ucm ("f-l ‘1 9;;-. DATA SHEET NO.

( meonusg,%mg,maga ‘. : c 88458
AWAY HHAEA-4 A COUNTY £, A.SUB JOB

. KLAMATH COUNTY . oS

CONTAACTOR ‘ BIDTEM NO.

/%cax/ Coef.

FA PHOJECT NO.

AGY -ORG, UNIT

O ~S033

:?T MANAGER grzy |

AGY.-ORG. UNIT

_a2-5033

51 519 QD
n3¢x| | 5¢°

SAMPLE DATA

™

CONCRETE FOR USE tN (LOCATION GR PLACEMENT)

%ﬁez/é.

BRIDGE NO,

F3YS5%

STAENGTH REQUIRED

u_&o— Psi 28 DA-YS

P — it

TCONCRETE SUPPLIER

-
REPRESENTED BY

L6--_-41'

WD 24 S

TYPE OF SAMPLE

L& contror

(I REcORD

SAMPL

gY (PRINT N. }
LS 7%:57’2—-

£T NO. 7 DATE CAST

[/~ 7T~

DATE SHIPPED

L~ F-F0

WITNESSED BY {SIGNATUAE)

ULTS, 1172314

PV 4_3’_0 FA_Z'_'b_IIm Wcﬁha,%

NO. OF GYLS.
e TEST CONCRETE cv:.mnzn OF BEAM iN o.ws
7 osto L onslo 2B onslo BB onsle B sl !
A/ _oarsle DAYS! c pavs) D oavs! & nm«s, oavs) G pavs| H DAYS
BRAND TVPE l LAB OR MILL ANALYSIS NO. T 8RAND TTYPE Mg /2
EMENT: ADDITIVES: '
CEMENT ,a&%&ma*l— Eé A W/ TIVES: Z -
LAB OA 1.D. NO. | DESIGN STAENGTH | AGGREGATE SOURCE NO. FEEMENT CONTENT FStome ZIR CONTENT | MAX W/C RATIO
MEX é
DESIGN: J—ﬂ?é/d’—'l,. '/ﬁ /07~ 61 _Q___imwydi i,k Oy D O avwr,
CELD TEST : TOTAL FIELD MOISTURE CONTENT % l UNIT WT 1 GEMENT CONTENT | su_uMP l AIR CONTENT | FIELD WIC RATIO

é O 95‘ @a’g ABYWT.

Nﬁfﬁ %'

CONCRETE MIX PROPORTIONS AS BATCHED
I-G‘H' 4 AG

_,ﬁ.__ | CEMENT | FLYASH L1 172 -3/4 AGG 1 SAND WAT R | WATE JOBSITE
oz t,&@m; MY Tos /_Lﬁ_a:éa.m, _Z.S&B.ux! gt}
TEAM HOURS T MAX TEMP 4 3 T I £
bRESTRESS |5 EAMHO | MAXTE TREQ. REL. $TR. TACT. REL.STA. |cvt_mu A CURE Has
CONCRETE: | Has | ol 1 {stp DAYS‘F!ELD DAYS

FIELD REMARKS:

LsdB. Lhn

! exndfP, ~ 4;2?'2

i vare 7 aatd  — (oL
< ool 2;'4’7"":7140 7/ oY.s

<ol an

2

- 26 %

LAB USE ONLY BELOW
GATE OATA SHEET RECEIVED | DATE CYLINDERS RECEIVED
LABORATORY REPORT Jiero -Gz | 11-10-92
GYLNO. DATE OF BREAK AGE DAYS | STRENGTH PSI DATE REPORTED LAB REMARKS: CEUDEMAX LOAD, AVC. DiNg @?Eﬁio ey
A |/]l-1¥ i 3330 | {{--lb 2~ 3
B | /f2/ 19 et
¢ i2~ 45 28
o /2-&" 28 NOV 18 1997
€ [2-& 22 1\
F PROJECT MANAQER - CREW 8033
G o[ apM_T csIY oMl [ Ao |
H
. AVE. STR: 28pAvs | TEST TYPE RESULT
n (3 NONSTATISTICAL £ STATISTICAL Opass
L) X[F’,‘LS;“‘BUT‘ON A ) OTHER (Describe} CFAIL
EHWA
K ERGIECT MANAGER RICHARD STEYSKAL

XﬂEGiON GEOLOGIST
MATERIALS - PORTLAND
MATERIALS - EUGENE

CONTRACTOR

)4
X

RAS 4

MOCON CORPORATION
JEFFERSCN STATE READY MIX

e . TrTY

Y Y S

Gﬁameen OF MATERIALS




»

~

L
' Jregan Dépariment of Tracsporiation

HIGHWAY DIV!SI()NI 77[[=

FOR
CONCRETE CYLINDERS

et = Y

s
SAMPLE DATA AND LABORATORY TEST REPORT

NovV <& o (498

£

LABORATORY NO.

913931

UEENCAAL (KF ) BRIDGE SECTION

DATA SHEET NO.

PROJECT
THEDALLES-CALIFORN
= CONTRACT NO: C11208 C 88456
i‘. ‘_WAY KLAMATH COUNTY COUNTY E,A_SUBJDB// 3
CONTRACTOR FA PRCJECT NO. 81D ITEM NO.

A -e:/ GBS

zZ3

AGY.ORG. UNIT ary

TEST NUMBER

- LAB CHARGE

2~ 5033

AGY-ORGUNIT

2149

S °0

2-8a%5

WYX

=y

SAMPLE DATA

CONCRETE FOR USE IN {LOCATION OR PLACEMENT]

BRIDGE NO,

STRENGJH REQUIRED

0 P51 Z£ DAYS

SLD

CONCRETE SUPPLIER

IRGE R Shpn#y ~ omi
=z s

[ recoRD

% TYPE OF SAMPLE

SAMPL
).

BY (FRINT HAML

REPRESENTED BY

S

NO.OF CYLS.

BconTroL
DATE CAST DATE SHIPPED

s e 2o | 2555

WITNESSED BY [SIGNATURE}

o 2L st 2B onio 25
A pAYS ! B paYs| C oavs| D

1EST CONCRETE CYLINDER OR BEAM IN DAYS

DAYS: H DAYS

usti E__..___oAvs{ F pAYs| G

TBRAND TTveE

TLAB OR MILL ANALYSIS NO.

I 1
CEMENT:
M Wg

LA LA\ o ¥l

{LAB OR L.D. NO.
MIX
DESIGN:

A~

TOESIGN STRENGTH | AGGREGATE SOURCE NO.J CEMENT CONTENT

&2 E ﬁf’/ﬂ/" lﬁ__lbslcuvdl

|

|

FIELD TEST |
ESULTS i

TOTAL FIELD MOIST}'?f CONTERT %

TuNITWT

ADDITIVES:

BRAND

pdesrzn Sl 4005

]
|
|
I
I
|

TCEMENT CONTENT T

2.0 :a 7&§E/Mu ft !Mmku va!

SLumMp

; AIR COYTENT i MAX W/C RATIO
2 -4 |0+ D ovur
pimovnanti s ———

SLUMP TAIR CONTENT. [ FIELD WIC RATIO

LU 58 W D33

N j 1172304 2 a4
% | CEMENT FLYASH "‘32‘““? e PROP%«‘I t(”'Fs(;':‘;s BATCHED SAN WATE, WATER 8 SITE
I | | §-4/2-3/4 AGG | -4 A 1 i 1
o1 {__‘wm! s ] w/f.__l_’ﬁ_éfésrbsl _ﬁ_o tos | _‘&S-.__gﬂ{ _._£___.ga1,
TSTEAM HOUR: T"MAX TEMP T X L STA. T . LSTR. TeyLin A
PgESTi}EESS |ST DURS | MA JREQ. REL STH lACT REL.STR H LINDER CURE %ns
C RETE: o | i
NC ! HRS ! ! 1570

FIELD REMARKS: !ﬂﬂd, . W. 5‘%3‘:
ConcnFTE T I2H. le’r

oot TH Terpf TOx

ool aoqlw Tl F .

I

ot CSTTE AN~ Ly pt P

. r
rd
LAB USE ONLY BELOW
DATE DATA SHEET RECEIVED DATE CYLINDERS RECEIVED
{ ABORATORY REPORT 2r =&~ P2 _ Ji-&~% 2
CYLNO. DATE OF BREAK AGEDAYS | STRENGTHPSI | _ DATE REPORTED LAB REMARKS: DCLUDE MAX_ LOAD. AVC. DiANG éﬁfi}‘;&é‘,ﬁ;.
A VA d s 7 253D IJ -6 =572~
8 | /r-/8 LY yueo [/-260-92
¢ /2~2 ZE&
D P 29
E f 22—z 28
F
—
H
] AVE, STR: 28 DAYS | TEST TYPE RESULT
g\ ; [STRIBUTION (] NON-STATiSTICJ.f\L I STATISTICAL Oeass
ot \LES D) OTHER (Describe) OFaIL
X RICHARD STEYSKAL
ROJECT MANAGER

EGION GEQLOGIST
MATERIALS - PORTLAND
MATERLIALS - EUGENE

xCONTHACTOR

X

wr

RAS 4

MOCON QORPORATICN

Y [ Do

JEFFERSON STATE READY MIX
PRETY T T

eNGIEER OF MATERIALS



>

b3

Oregon Department of Traniportation SAMP L E DLA . AND LABORATORY TEST R EPO R'!: LABORATQRY NO. gg =
2 E
HIGHWAY DIVISION jr FOR 9?1 407‘1
’ CONCRETE CYLINDERS :
PROJECT US4 R CANAL PLF ) BRDGE SECTION OATA SHEET NO.
ALLES-CALFORHIA HIGRWAY
X RONTRACT NO: £11208. _ c__ 88457
; IAY KUAMATH COUNTY UNTY €. A, 5U8 //; 08
CONTRACTORM FA PROJECT NO. 55 BID ITEM NO.,
Lcost Cond>, Vet ‘[ ) 2>
PROJECT, GER AGY.-ORG. UNTT QTY | TESTNUMBER |VAR]  —UAB CHARGE

Srezpseal

O2~§033

AGY.-ORG. UNIT

219

C?D ov

O2-8083

13Y¥ X

5@—0

_?Mcéﬁ#m@

SAMPLE DATA

{

REPRESENTED BY

=

NO, OF CYLS.

CONCRETE FOR USE IN ILOCATION OR PLACEMENTI BRIDGE NO. | STRENGTH REQUIRED
-
= ;L = iR U= ZIEH| OO0 1 D onvs
[CONCRETE SUPPLIER TYPE OF SAMPLE SAMPLED BY (PRINTGAME]
control  [JAecoro - Mz__

DATE CAST

e
SET NO. (@

/-5-22.

DATE SHIPPED

H~le ~ T2~

WITNESSED BY {SIGNATURE)

TEST CONCRETE CYLINDER OR BEAM IN DAYS

[ % t
A 7 pavsie / o»wsic 26) DAYS| D

|
28 DAYS} E

1
Zg DAYS : F

NI
g =

CBESULTS 1y — ,,...43‘{) FA 7-S-|/%»03»mn

5’0

& 33

pAYS! G pavs] H DAYS
E BRAND :TYPE LAB OR MiLL ANALYSIS HO. I BRAND [ TYPEN = (/,Z
CEMENT: ' ﬂ‘ ADDITIVES:
b s AL LA &7 é WilosranBunem.
MIX ; LAB OR 1.0.HO. : DESIGN STRENGTH 1AGGREGATE SOURCE NG.T CEMENT CONTENT l SLUMP ; AlR CONTENT 1 MAX WIC nA'no
DESIGN: @4099@2-{ m /&/@/» ?( {4250 ibs.fcuyd' 3% Wl &0 %I Y 7 R 27
FTOTALFIELD MOISTURE CONTENT % TUNIT WT TCEMENT CONTENT | s:.un-w TAIR CONTENT i FIELD W/C RATIO
FIELD TEST | I {
Ny

4 ,__,i.#\?eé-g

CONCRETE MIX PROPORTIONS AS BATCHED

S% | cem | FLYASH 1 1-142 - 314 AGG | 44 - 4 AGG 1 WATER | WATER AT JOB SITE
Rl o bs P _?._522,8_ _Aé@_y.: o
M HOUR TMAX TEMP TREQ. REL. STA. Ta r REL. STA. lcv INDER CURE
PRESTRESS | o o HOURS i i 1A¢ & RS

CONCRETE: ' Hns} ° } ! {sro DAYS |FIELD DAYS

FIELD REMARKS: M@p — %‘j‘

Mﬁ

G/ E

st

- 20 2=

5

724"74#9 75 %=

“ROJEC

£\ CREY 8033

AT E LS Weﬂ

T nrmy g lewmyWoM[

LAB USE ONLY BELOW
DATE DATA SHEET RECEIVED DATE CYLINDERS RECEIVED
LABORATORY REPORT //.. P P2 /‘/.. ?.- f‘ 2.
CYL NO. DATE OF BREAK AGEDAYS | STRENGTHPSI DATE REPORTED LAB REMARKS: HIGHUDE MAX. LOAD AYG. Dita éﬁff};&ns
A 1=l 7 Y240 (T = -1
8 /117 28~ u¥3o |/i-2p S~
c s2-3 LY i
o /2-5 2.8
E [2~2 ¥
F
G
H
‘ AVE STR: 280AYs | TEST TYPE RESULT
E DISTRIBUTION I NONSTATISTICAL O STATISTICAL Opass
e ILES {JOTHER [Describe) OratL
S RICHARD STEYSKAL
ROJECT MANAGER

EGION GEQLOGIST
MATERIALS - PORTLAND
MATERIALS - EUGENE

fONTRACTOH

X

wr

RAS 4

MOCON CORPORATION
JEFFERSON STATE READY MIX

Inls i DR ATAIS L

Y G

EMINEER o]

F MATERIALS



Fa

L/

Depau&*fnmf Traniportation

" H|BHWAY OIVISION ?{l

SAMPLE DATA AND LABORATORY TEST REPORT
FOR
CONCRETE CYLINDERS

LABORATORY NO.

AMocoas Corfo

PROJECT ULy WWJ-MRWGE SECTION - DATA SHEET NO.
THED SCALIFQRN .
el TFA%S:S@E%%? ) C 88460
THWAY } . COUNTY E, A.5UB JOB
Y /7008
CONTRACTOR FA PROJECT NO. BID ITEM NO,

Wi/ #-K3)| 2.3

REPRESENTED BY

J T WANAGER AGY.ORG. UNIT ary | TESTNUMBER |vaR LAB CHARGE
%MM én—z/;/mﬁ_, 02-8033
s £0 BY AGY.-ORG. UNIT
72 <A ;23,57/55/(.'4/@_, O2 033
/ SAMPLE DATA

CONCRETE FOR USE IN (LOCATION OR PLACEMENT} BRIDGE NO. STHENGTH REQUIRED

I LIS E et F3¢/59|_4L000 v _ 28 omes
coﬁ'ﬁnere SUPPLIER TYPE OF SAMPLE SAMPLEDBY (FRINT NAME]

] ;ﬂm/¢ gm'f't—"?e??ﬁﬂ"M/X ﬂcomaou. El RECORD . < r]‘)_._..

SETNO DATE CAST WITNESSED BY (S!GNATUHE}

S/ 3= G

DATE SHIPFPED

S-S~ G

S5 7

NO. OF CYLS.
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PHOTOGRAPHS



Figure C.2 Concrete Bride Deck/Isotropic Reinforcing



